. Overlay of representative MD structures for the Dpo4 ternary complex for the replication of (a) modified pyrimidines and dT (white) or (b) modified purines and dG (black), highlighting the interaction with Tyr12.
. . Overlay of representative MD structures for the Dpo4 ternary complex for the replication of (a) modified purines and dG (black) or (b) modified pyrimidines and dT (white), highlighting the interactions with the dNTP. Only the interacting portion (side or main chain) of the amino acid residue is shown, with an * indicating that only the backbone is shown for that residue. . Average and standard deviations of base-step parameters for the DNA, xDNA or yDNA helix in the Dpo4 ternary complex. In the base-step numbering, the first step includes the dN:dNTP and n − 1 base pairs, the second step includes the n − 1 and n − 2 base pairs, and so on. See Figure S11 for numbering of the base pairs. Table S1 . Average MM/GBSA binding energy (kcal mol −1 ) between individual residues and the dNTP or dN over 40 ns MD simulations of the Dpo4 ternary complex for the replication of a DNA, xDNA or yDNA base. a,b
Active Site Base Pair dNTP···Thr45 dNTP···Arg51 dNTP···Tyr10 dNTP···Lys159 dNTP···Mg343 dNTP···Mg342 dN···Ser34 dN···Ser40 dG:dCTP −11.1 ± 1.3 −43.6 ± 3.4 −14.8 ± 1.3 −56.3 ± 4.3 −227.9 ± 8.8 −90.0 ± 6.0 −4.9 ± 2.9 −1.7 ± 1.4 dT:dATP −11.2 ± 2.0 −39.9 ± 3.6 −14.6 ± 1.3 −54.6 ± 4.7 −240.9 ± 8.2 −93.8 ± 5.7 −5.0 ± 2.7 −2.0 ± 1.9 dxA:dTTP −10.5 ± 1.8 −41.9 ± 3.8 −14.5 ± 1.4 −56.0 ± 4.9 −225.7 ± 7.6 −85.7 ± 6.4 −4.2 ± 2.2 −5.2 ± 2.6 dyA:dTTP −11.1 ± 1.4 −42.7 ± 4.4 −14.3 ± 1.3 −54.9 ± 5.2 −224.7 ± 7.8 −86.2 ± 6.4 −5.0 ± 2.0 −7.2 ± 2.8 dxG:dCTP −10.2 ± 2.2 −44.2 ± 4.2 −14.7 ± 1.5 −55.9 ± 4.8 −230.2 ± 7.4 −89.9 ± 6.5 −7.4 ± 2.1 −4.1 ± 1.8 dyG:dCTP −10.3 ± 2.3 −43.5 ± 4.3 −14.5 ± 1.4 −55.8 ± 4.7 −229.2 ± 8.0 −89.7 ± 6.5 −4.4 ± 1.3 −8.4 ± 1.6 dxT:dATP −11.1 ± 2.3 −41 ± 4.4 −14.4 ± 1.4 −53.1 ± 5.4 −240.6 ± 7.9 −93.2 ± 5.4 −7.5 ± 2.7 −7.8 ± 1.8 dyT:dATP −11.0 ± 2.3 −39.9 ± 4.3 −14.6 ± 1.4 −54.6 ± 4.9 −241.3 ± 7.7 −93.1 ± 5.9 −6.1 ± 2.5 −5.9 ± 2.6 dxC:dGTP −2.9 ± 1.4 −29.2 ± 3.9 −11.2 ± 1.8 −51.0 ± 4.0 −239.4 ± 9.5 −80.3 ± 6.0 −8.3 ± 1.1 −3.9 ± 1.6 dyC:dGTP −3.0 ± 1.3 −29.5 ± 3.4 −11.2 ± 1.8 −51.5 ± 4.3 −241.5 ± 8.3 −81.5 ± 5.6 −8.6 ± 2.4 −9.2 ± 1.4 a All interactions listed have a contribution of >5 kcal mol −1 in one or more of the simulations. b Interaction energy is for the DNA (including dNTP) ligand binding to the Dpo4 receptor. a Hydrogen-bonding occupancies are based on a distance cutoff of <3.4 Å and an angle cutoff of >120°. b Average and standard deviation of the distance between dC(C1′) and dG(C1′) in the n-1 base pair. c Average distance and angle (in parentheses) for each hydrogen-bonding interaction. dT358··· Arg240 dC359··· Arg240 dG:dCTP −8.8 ± 2.3 −2.3 ± 2.5 −11.6 ± 2.7 −3.4 ± 3.5 −14.7 ± 9.4 −6.4 ± 3.8 −8.0 ± 3.6 −9.9 ± 4.9 −0.6 ± 0.9 −0.6 ± 1.2 dT:dATP −9.5 ± 1.9 −4.5 ± 3.3 −11.6 ± 3.3 −7.2 ± 4.6 −17 ± 7.6 −8.1 ± 2.7 −9.2 ± 3 −10.4 ± 3.2 −1.1 ± 1.4 −2.0 ± 3.1 dxA:dTTP −10.0 ± 2.3 −5.3 ± 2.7 −11.5 ± 2.9 −1.8 ± 0.9 −11.4 ± 6 −7.0 ± 4.0 −11.1 ± 3.6 −6.5 ± 2.4 −5.0 ± 3.3 −5.8 ± 4.8 dyA:dTTP −9.8 ± 2.1 −4.9 ± 2.9 −11.1 ± 2.9 −1.7 ± 0.9 −10.1 ± 5.9 −5.3 ± 4.1 −11.4 ± 3.4 −6.1 ± 3.1 −3.7 ± 3.9 −5.7 ± 4.3 dxG:dCTP −10.0 ± 1.7 −5.0 ± 2.8 −10.4 ± 2.7 −1.9 ± 1.4 −12 ± 6.5 −6.4 ± 3.7 −10.2 ± 3.3 −8.2 ± 4.6 −3.0 ± 3.2 −3.7 ± 4.2 dyG:dCTP −12.7 ± 2.8 −5.4 ± 2.4 −12.6 ± 2.8 −1.3 ± 0.7 −12.4 ± 5.1 −5.6 ± 3.4 −11.6 ± 2.4 −8.4 ± 4.5 −2.7 ± 4.8 −1.4 ± 3.1 dxT:dATP −11.4 ± 2.4 −5.8 ± 2.9 −11.3 ± 2.6 −1.9 ± 0.9 −10.0 ± 6.3 −4.7 ± 3.7 −10.0 ± 5.5 −5.3 ± 1.1 −3.5 ± 3.3 −3.6 ± 4.3 dyT:dATP −9.7 ± 2.2 −5.8 ± 2.6 −13.6 ± 2.9 −1.7 ± 0.9 −2.4 ± 3.9 −1.3 ± 2.2 −8.9 ± 4.6 −7.0 ± 4.2 −0.5 ± 0.3 −0.6 ± 1 dxC:dGTP −9.6 ± 1.9 −5.7 ± 2.5 −10.8 ± 2 −4.2 ± 3.7 −9.8 ± 6.3 −3.0 ± 2.3 −13.1 ± 2.5 −5.7 ± 0.7 −7.3 ± 3.1 −7.2 ± 3.5 dyC:dGTP −9.5 ± 2.0 −4.8 ± 2.9 −12.1 ± 2.6 −2.6 ± 2.0 −7.3 ± 4.8 −5.2 ± 3.9 −7.3 ± 4.1 −5.5 ± 1.5 −0.6 ± 0.6 −0.5 ± 1.2 a Only residues having an interaction energy >5 kcal mol −1 in at least one of the simulations have been included. See Figure S11 for the numbering of the DNA helix. b Interaction energy is for the DNA (including dNTP) ligand binding to the Dpo4 receptor. c See Table S1 for contribution of the ternary complex to dN and dNTP binding. a Simulation Cα RMSD relative to the representative structure from the corresponding natural DNA simulation. Initial alignment is based on the entire enzyme. b Domain residues are: palm domain (residues 1-10 and 78-166), finger domain (residues 11-77), thumb domain (residues 167-233), little finger domain (residues 244-341), tether (residues 234-343), and finger loop (residues 41-46). a Hydrogen-bonding occupancies are based on a distance cutoff of <3.4 Å, an angle cutoff of >120° and a MM/GBSA energy cutoff of 5 kcal mol −1 . See Figure S11 for the numbering of DNA helix. b Not observed with >5% occupancy, with an average angle >149° and a distance of <3.4 Å. 
